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Neutral Atmospheric Boundary Layer (ABL) 

 
 
 
 
 
 
 
Length-Scale limiter of Apsley & Castro (1997): 
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Neutral Atmospheric Boundary Layer (ABL) 

The length scale limiter, limits the length scale …  
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Neutral Atmospheric Boundary Layer (ABL) 

… and improves results … 
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Leipzig wind profile 
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Neutral Atmospheric Boundary Layer (ABL) 

… and causes problems! 
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What causes these problems? 
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LES and RANS-equations are the same! 

Momentum equations for an incompressible Newtonian fluid: 

 

Components are decomposed into resolved and unresolved parts: 

Momentum equations for resolved motions: 

 RANS- and LES-equations written in same form 
 … different only by how stress term is modelled 
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turbulence model, equation 

Turbulent stresses: product of fluid strain and eddy-viscosity: 

‘Standard‘           RANS model 

‘Standard‘         LES model 
 
 
 

‘Standard‘ eddy-viscosity model 
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turbulence model, illustration 
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turbulence model, illustration 

5-march-2012 DSF flow center 



DTU Wind Energy, Technical University of Denmark 

turbulence model, animation 

Hybrid LES 

RANS 
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